The evaluation of rat prostate blood flow using a laser speckle flowmetry: a comparative study using the microsphere method in castrated and androgen-replenished rats.
To evaluate the accuracy and reliability of laser speckle blood flowmetry in the measurement of prostate blood flow, we performed a comparative study with the ordinary intra-arterial radioactive microsphere injection method using the well-known castrate-rat model. Adult male Wistar strain rats were used for the study. The rats were either only castrated or subcutaneous testosterone replenishment was followed subcutaneously 6 h after castration. The prostate blood flow was measured at different time courses after castration. The effect of a single androgen replenishment on prostate blood flow was also evaluated. The measurement of prostate blood flow was performed by both the radioactive microsphere injection method and laser speckle blood flowmetry, and then the outcomes were compared. Rapid reduction in prostate blood flow to 30% of the normal level was observed 24 h after castration in the measurements with the microsphere injection technique. The prostate blood flow decreased gradually after 24 h post-castration to 23 and 21% of the normal level at 48 and 72 h after castration, respectively. The laser speckle blood flowmetry also detected the decrease in prostate blood flow well, but in a more gradual manner. The prostate blood flow was 70, 52 and 35% of the normal level at 24, 48 and 72 h after castration, respectively. The effect of a single administration of testosterone to castrated rats had recovered the prostate blood flow to 74 and 98% of the normal level by measurement with the microsphere injection technique and laser speckle blood flowmetry, respectively. The different outcome in blood flow rate change between the methods can be explained according to their different mechanism of measurement, thus suggesting the capillary vessels are the early and most responsive portion for hormonal manipulation. In conclusion, the laser speckle blood flowmetry is a convenient and reliable method for evaluating prostate blood flow, especially when the organ is required for other biological and molecular assays, since the method does not require the excision of the organ for the measurement.